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[^g£J Manifold plate for heat exchanger 

[39] tf£FS£ A| 

[§^°J3E] 1-1998-004400-9 
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°H M-^«1-7fl ^^^4 AA #^S(104a)« 7>^1 *V ^ 

^(104)^.5. o]-?-©!*! t!r 3.(110) SH-; #7] tb ^ ^a(HO) ^H-H ^ 

€ ^^^1^(102)^ ^6fl zj- ^Jh(110)# ^^Rr "U"*}^ -fi-S(103)^; A oM -B- 

5.(103)^ «g ,#^ofl o>-|-&| ^q- til = (i06a)l:5. 4^ 7 fl 

si -B-s.(l06b)« £fe ^-wl^(i06)sf; a o v 7 ] ^q.^ ^a(no) ^^AsL <2*J- ^^e|<H «a,# 
^ s)-°lH(2)(3)7> ^sJtt nflM#£.(105);# 3£#SRt iH^l-g- nflu|^t= «eflolH^l 
Ai, -8-3.(103)3 °d ,t^H=- ^-HlS.^-(106)ofl ^71 41-3.(103) tfl^M 3 *M fit 7fl^l^- 

^ o}-g-ei a-Hflsi^s. a o v 7 i -B-s.(106b)« ^tH^Rr 4}-3.*lltHr #(120H 

£ 8 
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^JH^l-g- oflul^jE. #BflolH{Manifold plate for heat exchanger} 

£ 1-& #efl^ ^JH^HH #^711- 7fl^^l A>Al£, 

£ 2^ #2fl^ ^^v 71 o]1a^ ^°H*## M-E}^ 7flef^o] A>A] £) 
.£ 3^ ^aflsj nflq^c ^ti. 7 > £e]^ ^-Efl» M-Ej-tflfe- a>a1£, 

5L 6£: ^afls] nflu|§c ^ ^nfl^-g. ^-^Tfl S>7l ^*fl fas] -=-ul^^f 

<8=3* -R-Sl- Aj-Efl^ sua, 

£ 7£r CEf^ f^l* l^iflfe 7fl^«J AfAlS, 

£ 8^ £ Dflqfc *=ti7} £sm ^Bfli- M-e^-uH^ a}a]je ( 

l: ^^"71 100: °1H# = ^-tL 

101 : oflqfn #eflolE 102 : ^tjul-EL 
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103: -B-S 104: ^ 

104a: 105: iq|£ 

106: 106a: = 

106b: -frS. 107: h]j= 

110: 120: -R- S^ltHr^ 

121: 

£)£-!=• ol^^^i ^^jofl A>-g-5]^ A>-g-S^ofl Ufa)- ^ E^-Oj, 
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^ ^3(40)^-, #7j *V ^3^(40) 4o|^ ^^^.5. ^oj^s ^^ Hl c (13 ) 

7> SEfe <8^f-*§ €3HB 27fl 7> ^S. ^t^^ ^«1^(13)«; ^J^-S 

"U"*}^ -R-5.(12)7> of-gr^ ^3(40)-!-^ o^>o} ^ 

(40)7> ^£)^r fK* (20)-t4, A o v 7l ^-tL(20)# ^H<Hl ^^^(50)1:^, ZL&lJl # 

7} ^-w(20)l- 31 ^1^(50)*^ iL7<M- <H*H oi^o^ ^s-i^ofl - ^eflojE 

(30)1- 3LW<*| oj-c^^cf. 27fl^ ^o] ^5]^ olcf^ ^ 

* ^1*}J1 3g^tg #efloie^ ^sKELS ol§> 530^1- AVc+jf^i 2 7fl^ ^(l4)ol ig- 
<23> s^(2 0 )-i- f^l^r tfl-^ ^£1(40)£] ^0.3.^3 <3#l-#^iL3.*| 

(10)^, ^fl« tifl#§>7l ^ t^^M^O)^ <$^S\±r #^ nHu|^(15 a )7> uflu| 
1-.E. ^-«.(10a)S. ^>-§-€4. 
<24> ni]q§c(15)(15a)^ »1M#S.(15)(15a)# 7>^1 *flM#J= i-3MB(ll)» *1 

a 3#^iL3.*| Bj-O] = ^Efls. ol ^d], ol «q. ^-o} tg^S]^ ^#=(15) (15a) 

SLsL^ *1M#I=(15)(15a)Sj- <g^sJ.ol = (2) ^ #^olH( 3 ) 7 > ^3. *r aZ^K 

<25> ZLS^Jl, #7} nflu|^c (15)1 . ^ -fj-O^- «7> ^7] -fr3.(12)S gjl-f- &«fl * \+ 

^7fl5l Hl = (i6a)S ^SJSI^ 4^7fl^ ^-S(16b)7V ^-(16)7> *g 

sat)-. 
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nfl^^=(i5)(i5a)7> ^3(40)^ -B-^sl^ ^"flsf afl#^^ 4) n fl» ^^^1 

afl#(60)ol ifl-SjLofl ^s)<H 

"A'^olH ^nfl 7 > -fr^sH ^^^^ ^a(40)#l- "B", #7l "B"^ <£-f-=Hl nj-e}- ^nfl 7 } $ 

Si -fr^S]^ e§a(40)^^r "C", #7] "C"<§H*1 ^°fl7} 1"^^ ^3(40) 
^Sr "D"5f JL ^ nfl , 

<28> a o > 7 1 ol^L^ Dflu]t£ (15)f ^ ^"71 ^EL(40)3] "A"^H JL^f- £-«fl^ 

^ ^-M.(10)(20)l-^ "U"*}^ 0-5.(12)1- 4^ 91^ An ^3(40)^ "B"^SLS. -°r 
^^Iji ?}l^r*lH ^3(40)3 »C"^A^ iHTll S\JL, cfA] ^-w.(10a)(20)»^ "U"*l-^ -R- 

5.(12)-!- *=cf7> nflq^=(i5a)7> ^3.(40)^1 "D"^5 -°r^^<H 3^ 

<29> o]Ei*V ^7l(l)^r eK}^: 4^ ^ ^HH £«:SRr ^°J*KH 

**Rr 4*cHH Aj. 7 i ^.H(io)(lOa)(20)# ^.sfl ^71^ oj-^^ ^a}^ 

<30> ZLEiuK Aj-71 nflu|f.i=(l5)3. ^nfl 7 > -Pr^Ttf 3 ^ 51 2<^H 5L*}& *§3- "A"# 

2] <S^7?\*} Jl-f- ^-UflSH A ^J±(10)(20)i£. ^Sl7>0> 5r>^n> ; -# 7 j ofl^fc -^-W.(10)^ 

al=-^(l6)l- -f-tfl -^^M ^ -R-JL(12)5L #el7>^ ^nfl -°-;£o| ^o};g_o jgM) #7l ^3. 
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(40 HH »A»^ °<^*>*1 JL^ %0>U} S\o] aV 7 ) ^a.(i0)(20)*^- ^ufl ^ 

£.7} JLsLT] %7>\7l) £t}. 
<3l> t & ^. > £ 5 ofl £A^ yj-fi]- ^-ol, ^1-7] #^71(1)1- 7}-§^l- ^-S#*H nfl A oM 

^a(40)7> ^* ^ ^3 4°J4 ^3.(40)7]- ol-sfll- %^>^ H>ifj £}°J-§: A>-g-^>Jl 

ZLSlZL #7} -8-^(12)1- -B-^^" nfl^r ^ ^nfl 7 > oflqfn ^c^QD^ ^( 12 ) 

9]7^ ^ ^-^}7\] S\J1, ^3. 1^<$$) ^-fofl^ ^nfl 7 > # 7 ] nflq§^.(15)l- :g-*fl .fi- 

ll's si«b, naiui ^7i ^-s.d2)# -r-h^- n±= ^ ufl7 ]. ^^ tilH . (13) 

*1 &711 €4. 

<32> ^2^, Aj- 7l (10)(10a)(20)# ^-S^Rr ^71^ <£ZL&o) JL^t] °£o} 

< 33 > o>.|-^ . a o v 7 ] nflq-g-jEL #y.(10)(10a)^- 7}7}lt2] ^-*-(20)«-^ ^ ^°fl7> 

-Rr^-^1-31 °o l %°l ^Hr-Sj- ^-cfl^ 3£r ^o]] 7 > -fr-^^-oll n)-4 ^^^^ ^^^^Vo] 

<34> a o V 7 1*V «M*l-7l ^fl t^o] f^ojol ^ f-^-^S 

352876 Jl(^* 0 ': ^H^r^-g- <UH^7l-§- #3H;e ^ <^1# ^1 
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<35> ^o) t ^7} nflul^JE. fl. J±( i 0 )6fl A} ^nfl <^,#^ = -?-(16)fe ^7fl 

3 ul2=(l6a)*H 3*fl -frS(16b)7> s&7) Dflu|tc( 15 )<4 o]^^ 

-8-3.(12) ^1^(16)^ zz. a^*^ ^ -fJ-JL(i6b)7> ^ SZcf. 

<36> K|-BH, ^7l*V ^EflS] ^-All^o] ^ufl f£f ^ ^£ 7fl>*i«H ^ w o V ?1 

<37> ^, Aj- 7 1 ol]q^^(15)^ ^nfl 7 > -f|-«gs|7fl S) ^ #7l nflq| E ^(10)^ -=-«} 

= -¥-(16)1- **fl -fr<QQ°) -8-3.(12)3. *3]7Hr ^ufl ^-^=01 £ 2 °IH £ a]£ ^ 

a "A"^^ <^^>a] JL-f- ^-ufls]^ 4 ^-o.(lO)(20)S -S-B1 7>7fl ^H, ^-7] 
(15)3 ^°fl7> -fr«a^«H ^7l -8-3(12)3 ^€ nfl ^^slfe 3* ^ltb ^14. 
<38> naiq-, a o v 7 ] 0-5.(12) s.h}c«.(i6)6||a-i ^^^o) o. S (16b)* ei-^SMl ^ 

D fl7> ^-71 -8-3.(12)3. -B-«a€ ^^Itt 3* ^ v #^^ ^-71 -8-3(12) ^y] 

= ^-(16)^r sj-tl ^-5.(16b)&°l #2fl^- *^J* s]<H $1°] ^3*1 ^ n fl7> *g#s]<H ^*fl 

^-5. j:^-7> s-xit-v sat}. 

#^ ^-«l-E.Jf ¥ 5Vo> #7] nflq^l- #§11 -H-^Sl^ ^nfl 7 > aV 

71 -s-wl^S. m}7j q-7>^ ^a]^ ^ ff-li-i-3 ^-aflsli^- ^ Oj-o. 

Si #71 ^Iflf ^3.^ ^7} ^f^l^r VS^fl 7flAi^>ZL 0>ol^l ^-^1# 

°o V *l*H ^H^^l A^-g- %t a o V A ] 71 ^ <i 57^-71 -g- nflu|^.c f E |o)E t *ll^Kr til 
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<40> ^ 7 )i& SL2\-Z- ^t}7] ^ £ *g^4 o\^E-] 7^ 

^e-i 3<H5l Hl^s-s ^tjsq^ 4^7fl^ -R-5.» ^ ^-tii^. «. 

4 = #7l *>M-^] f£L ^#^.5. ^3°! SJ.'&T 1 4°1^7> ^th^l^ nliq^c 

^ <£M&7]& "WfH ^eflolE^ olo^, ^71 -fi-SSl ^-tll^ofl AV 7 j -fi-5.vfl6|| 

<4i> o]^, ^* ^£ S^-i: #3^H *^*V£ ^4. 

<43> J£ 7^r t^S] 4^" ^^"711- l4EfL^ 7fle*^<?] ^f^-] 51 °] Jl , £ 8-& ^ 

^-J=L7> ^-Efl# U-E}-i4]^ A>AlJ=ol^ , £ 9^r = -$- 0 J£1t7 

< 44 > £ >£cgdl af^ ^MCDfe ##Jf°fl M-^^Tfl *g>8^4 o^e] z}-z| ^SB(104a)» 

7>^1 t!" ^ 3(104)°-3. ol^.^^ 4g-o] ^3(110)5^-, ^"71 *V ^3(110) 

^z\£L3. ^olo>^. ^.aal^(i02)7> #eflo]H(101) 27fl7}- ^^§.05.*) ^ 

^^1^(102)1 ^i^l^o.^. "U"7>^ -f}-5.(103)7> o]~§-e1 *]S. fa 

(HO)lroll f a.(110)7> ^w.(20)#2)-, ^-7) fK* (20)-!- a}c>H} ^^s)^ 
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y o v< l^(50)#^-, =L?)JL #7l ^(20)1- ^ «o V< I^(50)!-^ j£7j--§- ^\o^ o]s.o] ^^ofl 



<45> 



#7l ^eflojedoD^^ ^^ W |c( 102 )i- =f^AsL n <y=^oi av 7 ) ^(103)!- 



^ D fl^ tt"§-# %H V ^- \+fh» ^-JE^SL^- A>^«j-^o. S fl-^CLS 2*7}wH<l£H oii^-. o}-^ 
#7l 27fl^ l-eflolHdoDofl zj-z)- ^^til^(i02) ^ «1 = (107)1-^ ^5. ^ofl 



<46> 



.5^, #7l*V ^(20)1: vH^-Sf -§-*KE^- #7] *><4^ ^3(110) ItAS <3 



# ^3<H ^-^/tifl^VS.^ < a,#^ L ^-^1H(2)(3)7> oflu|#^(105)7> 

^ tb ^-2] ofli^fE #eflolH(101)7> ojJfLo]*) Dfl^fc (100)71- 

^^lslZL, #71 ^- fN±(20)(100)*2l -frS(103) ^.t^H^r ^°]5L ^ «U= 
(106a)l-S ^-Sj^l^ 4^r7ll^ -B-S(106b)l- ^ ^1=^(106)71- ^sq<H #7l *1H$£L 



(105)« #*11 ^-°jsl^ ^fl7> #71 -H-SC 103)5. 



<47> Aj.^^ ^7l(l)oll 5U<>H, ^-7] -fj-JL(103)2] °g,#^§f ^-Hl J=«-( 106) *r #71 -fi-3. 

( 103 )MHH 2] v^nfl ^If 7HAj*V^ o\-QrE] Aj- 7 ] 3*5} cf^o] oflq^c ^ti.(20) ( 100)^1 -£}- 



.(103)1-5 ^nfl 7 > 



till 51 



#71 -fi-5(106b)» *fl*H5Kr -^-5.^1 120) ol ^ti]s) 



711 



<48> 



#71 -H-5^1*!-^^(120)^ #71 -R-5(106b)« % *>M- °1#^ (K)6b) 7} 



51 
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<49> a}7H, #7] -B-S(106b)-1- # ^sl^Sl 3p -fr3.(106b)7V zj- -fi-S.( 106b)°fl 

<so> ^, ^sflofl^ # 7 j oflui^ds^efl)^ o]^ a o v 7 ] ^s(12:^efl)sl ^«1-E^f 

(16:^Hfl) a^^Sj ^ ^(16b:f2ll) D v} ^ € ^J^l^l^, & t^H^r #7l -fi- 

5.(103)21 <g^* ^-ul^«-(i06) o>u|^ s-wl^(106)ofl£ 2)^1^^ ^ -fi-s 

(I06b)7> e^s^- 

<51> a o v 7 i oflu|#s.(i05)» ^ -fr^^H ^71 n)|qt£ fi-«.(100)^ .EL-¥-( 106) 

-B-S.(106b)S -f^Rr ^ #&X\ ?J olofl a o V 7] uflq ^=(105)5. -fi-<a 

^"fl^ #71 ^a(110) ^<H1 ^"71 ^al£^(106)2] ^°o v ^ ¥ ^5- (106b) 5. 

3<H, #7] nfluj-^H ff-li (100)%°5. ^ofl 7 V -fr*«Hr 3* "oM^Ml 

<52> zlsJjii, ^-71 -B-S.(l03)^ -=-wl = «-(i06)£ ^-71 sq- ^-o] -ft- 5. (106b) 

♦ nvo). ^o o v^ <= -^-s.(i06b)5. 1 ?]: ^nfl7> -f}-^^ *V ^<?M, o]^ AV 7 1 ^3.(110)^ »A" 
^o_S -R-^s]^ ^nfl7> #7l -a- 5.(103)* 4^ ^-€^>^ ^a(HO)^ *e|?> ^ * 

^-w (20) (100)1-5. JL^r- -B-^Slt^- *>7l ^f-ojcf. 
<53> ^, ^71 ^a(110)^ "B"#ofl^ "C"^^-5 -fr^Tr WNfe »C"^ *§3.(U0)^ 

^ ^-i±(20) (100)1-^5. -fHJsjfe °o to l #^-¥-5 iH^ 31^ 3*r*H, ^71 

-8-3.(103) ^-«l=-¥-(106)^ 33*^ ^ -H-5(106b)» °]%Sr 

S. nflu|#J= ^-±1(100)^°- 3. -a-^^Tfl *H -fr-f-^ ^ Si^r « <£-§- D| 
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<54> £. 10£- ^al£«2] a|<2]^ - o. S7 > ^-tl^-f^ ^Hfl^ 

*2fl^ -^ S (i2:^Efl) <a^Mr ^-wl^(i 6 :^5fl)-V ^ -£}-:£.( 16b : ^efl ) 7} 

£-£7j- ^^-g- 1- ^ *3.(12:^2fl) -=-til£L^f(l6:^efl)-V s)^^ 

^ -^^(16b:^2fl)7> ^-tl ^oflS <H^£ ^-5L ^ SU^M" H zl 

(1) S.^*)} ^H^lol ^V^s>^ ^-717} ^&i5} <£M&(^^)S)*\ ^ S#£]7l nflg-olcf. 
<56> ttj-^i, ^714 ^-5.(103)^ ^1 106) ofM^ #^ ^1=^ 

(106)^1 ^ ^-S(106b)7> *§^S\7)} 5]^, ^"71 f^MU)^ ^ *$3. B|-^ 

^ ^3 E}-°H1^ ^nfl 7 > #7l illfE ^-W.(100)^ ^(103)^1- -ft"§^ ^1 ^3*Hr 

^*fl ^f^xr ^ u oM*H -^-5.(12:^211)^ s-Hl^«-(i6: 

<57> ^ 7 )Q). ^-O], ^ ^^A^ n)iq^c *=.tL( 100)^1 ^-V] c Jf( 106)# -fr-g^Rr ^ ^ -fr 

^ ^(20)^1 -=-01 106)1- -B"§^Rr ^nflo^ o-e^ticl- 3X1 ^--§-5l£^- s}^ Z| 

^r«(20)#5 ^-tifl/-8-^S]7fl f-^ o>o.El ^nfl 7 > #7l ^sL(103)vlHH ^ 3* 

^-E^- ^71 -£-5.(103) =-ul = ^(i06)Sl a^l^Hf ^ 3-5 ( 106b) » ^> 

<= o_^.(106b)5 ^ n)l 71- ^^l£^- ^^*1 ^°l^ n Jr, °121- ^ Jl^-l- ^ 

A o v 7l 106)^1 tHJ^ ^ A o V 7>^*l-cl-. 
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<58> o}-§-ei ( # 7 j oflu|^c (105) ^ s efl olH(101)7> <UM}S. #H 4^ l£ 

Ml 

^ ^-al^ ^s]3^ ^ -f}-s« e^V ofluj^^s. -fr^s]^ ^nfl7} ^-71 ^ 

#^•71 ^51-^* 7fl^d^>^ oflc^ g #¥^#°1 SZfe ^^14. 
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11 

A o v ^-r-°11 oV-a-el z]-z]- #S.H(104a)# 7>^1 $ #<S] ^(104)^.5. o] 

^■<H*i & #4 ^3(110)4; *V ^ ^jh(IIO) *H°1H t^-S-S. t^I-E- 

(102) si ^tHl 4\n ^7} A ^a(no)» ^^Rr "VrA% -8-3.(103)4; -frs.(i03)^l 

^,#^■^1 o\-2rZ\ ^o]S. *>q- tils. (106a) *S. ^33^r 4^7fl^ -ff-3. 

(106b)* =^-(106)4; ^"71 *>u|-^ ^3(110) H^ilS. 4°1 

= (2)(3)7> TJ^Sl^ *lNt-i=(105);« S^SHr ^Ja^7l-g- Dimfc ^efloljeofl oio^ > 

#7l -fr3.(103)^ s.n] s.Jf(106Hl ^>7l -frS.(103)ifl^>H^ ^ D fl ^ 

f"4 -31^ -g-tifls^^- a o > 7 ] o. s(1065)1 . *fl*Vs>i=, o. S ^*V^cf(i20)ol ^als]^ ^ 

2] 

*n i %hi &°h, -y-7i -^^^1*1:^^(120)^ ^-7i -frs.(io6b) ^ sm °1#4 

-B-S(106b)7> ^ oi^ ^jsm 53 -ir 1^71-g- nJH#J= fsllolH. 

[3^* 3] 

*fl 2 %H1 5a<H>H, A o v 7l -fi-3.(106b)* ^ ^ -B-3.(106b)7} ^15.^- A 
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